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tcf£ttL<mm±-^y- btb»m&fti,xMi&ztiitff- h 
mmt, ffiisy- h««T<o^*/vffl«£ % striae* 

(-ia^f***-^, wi5&«ia«*^ Hfrissa^?etc^^^ 
tfriB^j^ga^^y- hast wpfl^as 2j6»BS(r?g«s 

Misy- hiffi^S9l3lfeifll±c, atrium i ^*Sfr 
««±^-«TlBiB3i»*BI{c?B«snfcJB2»«t7Li:, TO 
ffi»2«j«fl.*«3*«ii»t&*ru firfsias«oj^a 

k »«t s ^ x ^ s r t * w&l t -r % t#Mm\E\ s& m 

Bo 

181*35 4] S**Sl % 2*fctt3IEtttf>¥***9| 

EKSSBT-fcoT* 

[«*9 5] »*3S4E«c^^«fls:*aiiIK3SBT*> 

2 Jjfaicio\,^x, — yWl:ffASii$ J: 

5*¥o5KBxMI*/S$*k iWfEt^^y ^£fcfi#«Bi 
*s«rlEett««t*<oi»iE» i e>«ME* 2 

tvx^&zk&tomt-r&tEmtoMk&iBiKmn. 
imxme ] H*gnistto**flc«aii]8S3SfiT-*> 

->xmj&zti. wimm&mmi£tz& 

;&ftK«!>ttlUfcSB8G**rU WJIE««(OmiSiBl9SKO 




(2) 1-354749 

im^m 7 ] mxm 1 ~ 6 <o w^-sj-isitto^w 

70 «t-t-S^W**WIeIKi6B 0 

[ W*« 8 ] R^qi 7 IE«0^«f*:^m[H]S§^® T*^ 
oX\ 

hMe^ K^-A-*-<-im, *>y =^»<tBi*fc*i 

-20 [«3R«10] - 9 (O^prtt^— «(wfE«t<0* 

«riaiE«s«t^jssi5{c«. iMriEJBiitei»re*fc«^-f K # 

^-/u^-:-^jc^tL-C^^^^^51^tb^ ; S'"r-6^4 

[B*9i 2] *#a>&#£S:K*fcfSSffiK¥»# 

WSES2*a|fls:fi«{c««Wt-«ttStL, HtriS^j^ 
r5^»«s:*aiHlttiSB<0»it»«fe-T?*>or, 

» 1 *3«tt/!B2^»»:«S«S:»^-r-5xa. 

(c) «nsats<o^®fc»u6»ia*r^fi8 Us mris^i 




3 

(e) MtdmfatD^m&momsi&mm&mm^, me 
a, 

1 3 J m&m 1 2 E«cO*»<*«S[E]i»8£fB 

ffiris (c) xs^str^, «riESffi(o±B^?B2i|i6iiRa* 

ffML, fflrfB*l*3J:t5»2i|£»fls:ffi«±^B(rlB»2iie 
Wt:IlM?L^Mt^l§^ i»E?&l*3j;tfSB 

rticS«)i^Ayt??g^"f SxatSrfi-U, mllE (c) xa 

HEgtf (c 8 m-T 6 C t & ¥f'& t "f -5 flc««fm 3g £| « 

1 4 ] M«9 1 2 IE®o^^f*:ma[H]SS^^ 

mffS (c) xm^Mtc, SJEy- h«ffi*«5*3*6» 
Bt«r*»U WE*l*Wfr««±<o«rlB»3l6IM)l*c: 

*2»«7LS:?BfiK"r*xat, miB» 2 gsa^^s^ 

n$ri3 <t p^tfriB^mHi^^^--^^-r-5xa^ * 
*u mis (c) jiWc&rt%mmmm<Dmmz± 

me u) xa^i&, mm&mmmm^mm^ttitzm i 
^^»:^«^^tti-r^¥®^ o ^-^^^i-5^3S^?L 

SrMtSIfiSrtl, fflrfS (d) xaci&tt £ 
JlfliOit^o[^^trjf2^JggI^mrfam3^^^^aitc: 

[ffll*35 1 6 ] f*#« 12-15 ^fiTtb^— «{r|Ett 

ME (d) XS^Wt-, miEia»«*/S:*ilB3«»l7L^ 
rtasSr^tf«rlESl*6«flS±*-. fflrlEiB*»<oi|60 2^ 

fcliSS3»il*ft<DftiJffi{;:i^ K9*-/^^-t*^a 

[»#3g 1 7 ] 2-16 (OfpI^^^-^twfESc 
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1 8 ] 12-16 *>{pT;K,A>— JBKEtt 

c£(;iJ;oTMESa*§*±^<DME^ K**-^*^ 
[I»3ft5 1 9 ] WjftJg 12-18 (Dfttifr— S(-IB* 

J***^*# 4 U StrlESB l Jft»Bl<o«rfB 

« t -r 5 ^«*nt«iE]»ii5iB<oS]t^£. 

2 0 ] 1 9 IE® O^^fr^^tHlSS^g 

2 1 ] »*3S 12-20 ©m^^-stcfatt 

ME (e) iilcfeltSiEfflfMaffiSM^t*© 
THAMES 2 fciiffiEJB 2 *^*®«cX 

¥h *»tt"f-5tttt?L^aDXXStt, 
WE!S5»»K-bU:firE* 1 fci^SteatKWU'C 

a. 

■?0 ffiTE*2^*ff««±(OWE»lKIKtcBHPS:?BfiKi-S 

^2xa, 

MEHSP<£>P?1<D 2ft<D 1 EJLT^JWffSr^U iWESSl 

*5j:o5» smmmiztt^x^v^^ymtRtt&ii't&m 

WEKl«JK*3J:U ? «rE»2a)Ro^-< K * * - * ^ 
— K^^i UXME!B5»6i»l»t-t^Tlitc 

[0 0 0 1 ] 

E«««Bff^^s*|tti^##^^K^UiU^*y (D 

RAM : DynamicRandora Access Memory) t^i§ffiLTW 

5<? [0 0 0 2] 




5 

^mtx? y $ KS^fci&tuT^So H^^^^f^s iff 

^(DF^^tcffM-re^^-c^ 1 ?, ^^^^ K3!tt\ fff« 

yir/UiHRfflMI SFET (Metal Insulator Semicond 
uctor Field Effect Transistor ) ) <D ±.%KLWtit1r Z> 

■^STtTy h^^T^CEIt^CUB (Capacitor Unde 
r Bit-line) <fc OUiffiKKBi- £ C O B (Capacito 
r Over Bit-line) SftS, &Mf>mtb£tlft 

ti*2y2 KltCOBl^iiS^/jiDoofcSo 
[0 0 0 3] COBi^^^eilt/^tt^DRAMO 

[0 0 0 4] -Tfcjb*,, COBl^^^e 
DRAM^^^ey-tr/Ufi, *«»:SS^±I±[-^ h y 
^^«f-E«Sixfc«»(0!7- MftirflUR^e's' Hit 
<^X^«-BB«S4x, lfi^^yt/i/SRfflMISFE 

t ^ c^tcB^ij^^^^/c i m^mmwrnm^mm^ 

t -CWjSSftT^So y^yt/H^fflMI SFET 

2ecO^-ey ir/HltRJBM I SFETIUot 
fflMI SFET^i^CSBi^iX, ±I5V-^, Kl^T 

±9511 (y^-hil) ^MlT^5o 
[0 0 0 5 ] ±|B> ^ y 1r/KE>»igfcSu fc i: 

¥7 - 7 0 8 4 #JPBS 62-198043 -^^r 

#HBS 63-1 0 635 fcfi*SFBfl¥ 8 - 1 

6 7 7 0 2 *^*»tCfB«SiXT^-5o 
[0 0 0 6 ] 

[»i^»*L«t5tt5aii] «£3feKl*5^-CDRAM 
^?L^APX±^^j^^R0^-r5/L^O^TMI§!Tfo!9, tr 
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e 

[0 0 0 7] o£ 9 N 07 2 ( a ) £ 9 (d, DR 

AM^^eyir/u^ i^#»:Stg2 0 1 ^^MO^BI?! 
i&2 0 2-eH**x/tfitt««2 0 3 t. m®L<m®2 0 3 
tcm&Ztl, > y ir/HliRfflM I S F E TOV- * • 

KWyt45¥»*i«2 0 4 i, ^S*S«2 0 4 

Tumm2o stilts: zmm-wmm^mm^ct, mwi 
^7^2 0 5 iris ^safflti^c ^p^t^^n 

try Kft 2 0 9 i: Sr<£if»£\ DRAM^^^yt/u 
**/haDX^ftT*»/ar5fcfct::fi, ^ttffi«2 0 3, 
t'y hi2 0 9, iaj;0\ »iBt^7^2 0 5 <tT£i$mfii 
2 0 8 t ^Mt5^tllgii?L2 1 0 Srft/h*0X-+ 

1 0 S:*PX-f-SBR^ try F82 0 9 i:^^^-fr^^2 1 

1 as+5Hc*«-c-#i\ -&to J fri"ixfe-5iMi*DX-+feK 
K)(CJ;^ X Taili2 0 8 i:t>hi2 0 9 ^1^ 

[0008] coopp^^iEi^-r^fca6. ttilgsa 

2 1 0O*PX*t*y hiS2 0 9 EC^UTi BS^^tCff 
5*ffi* s *>So £*Ui* ^72 (b) d^-T <£ 9 Id, tf 
y h»2 0 9^±^^r^>y ^ytftl2 1 2T^/<- 

K^^-^X^-i^2 1 StlSi^ 
?L2iO/^-y(:j;6^y='^ftl2i4, 215 

^ts^tia 9->y =^a{t:Bt«:fi'J<bi"(c:^y a >^ 
jh-rs^s-cfcs, :^(ann **«ffi«iBE?L 

2 1 OcO^^-v^^feiir-rn^^^ ltt)TtliIt2 

[0 0 0 9] L^b*^e>. C<Bfl*igT*f*EI 7 2 (b) 
f^^-Tct 9 (C N t'^i2 0 9^I$dD^t'>y=iy 
Sft«2 1 2ff SdSf^St*?). mmy^^2 0 5frb 
fl) 2>M2 i 4 <D»ffi*-C0>J5 < 

^ rco^c^, wasaffl^sm^c^-c^iBs 2 1 6 

[0 0 10] tf y hiR 7* h 

y y^7 7^^aDXPfiip.*jB^rffl/hr*#saw*»« 

[0011] *t *ISM<75te^ S ^ * y ir/voo 

50 ftffl(E3SS^^(7?mit^J:^ffiiit*&^ii#t-r^^^^$> 
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[0 0 12] St, *38M*7?S ibtc:te£>B tf s/ h 

I****i6irt? U «fcUfl8*a*i*<, J 

[00131 St, #3PJ!<£>£ b\Zi&<Z>Btf)& s -7*Y 

y y ^ 7 7 ^ in ifcM^M^^ - ^ it* 

[0 0 14] St, #3803 ^KffccoaWW:, DRA 

[0015] *mw<Dmmte bxfiz^ <Dm<n tmm 

[0016] 

[0017] ( 1 ) **M^*Wflc^K[ls]»8ia«, * 
*^U-C?gdcSn, t i^tfDR AMO!7- K*S £ LT 
tf > y ir/wilR/BM I SFETt, IS l ^#f£ 

So 

[00 18] c^i 5ft*»**«lH]»SS«Jwj:ixtf % 

^iilfe.mflI±i^^JlflI^±iSL, 
SB 1 ttRM^iB^atSr^^-^^^tcJ: 0 5 

[0019] c *jRia»PJfc?BfiK Six^c t £ 

«Jc:iiiaaE^«J<caDX«feS:«ffl-1-5^Krt*<, fflIB 
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s 

[0 0 2 0 ] &jRia*^»«*j«B<T?#5>r:t^ 

s<9 try hi»^ts:fi«tt, sa««*>«tH«s* 

So 

[0 0 2 1 ] (2) fl(rlE**ft:*aiHlKSiai-*3^T, 

tc, ^ i ^i*g«±oi 3 ffiiicf^ $ n 1 1 2 g 

[0 0 2 2 ] r J; 3 ^MW08SIiaix(f, 
[0 0 2.3] St, ^^«c^fc(i#Jlgfii^^^ 0 ^->- 
tBWisi^&aiSiRia/J^DX^ffiT^^S^BdSfc 

[0 0 2 4] St, ft«EiR£SBl¥*frfitt£0«1ft 

&mm&£Xfi&m&m<0'<*->&. SB l ^fpJKffiffi-r 
^ffpjlc&^T, S^o^^ — ^Wf-ff ASix-5 J: 5 

i M*Si?5^S 2 2r ftco&iiga^ 

[0 0 2 5] C^fb^^, ia»»*?KdcL, C 

*<0»DX^gg^»i|«^7^*t(i*«R<O±ffl*RI^^ 

5^ < x r«)l«*5)-fc*(t^«ii5*fi<i"Sr tdSpTfiBt* 




[0 0 2 6] (3) «rlE*Wflc*8JlHlB36fi^*3^T, 
- 2r * ( * Pi % i c » l & [6] t d m it * JB 2 ^ fa tc 3S <9 m 

£;ft,X^5^<i:i-SC<h^X#So -T*fc>*>* &J1E 
i-^»il*ffl^?g**fir5 t>£>x-S><5 0 z<DXotem&, 

[0027] (4) TOE (1) - (3) 0**<«|t«EI 

i-5Bfc'*tiS»Sl^i|8 J: nt<t5ci:^t§5 0 
[0 0 2 8 ] z<D X 5 ***ft:*aiH]IBasa^J:^tf, 

/£1-5i§-g*J: 9 t>$^tca<-r^r t^^JIBt?*>!9, TO 
lElfc (1) 6(c5S^{-7^^oiI^(c#-r 6 C 

<h^X£ So 

[0 0 2 9 ] fc*3, C^^&J^EiiSO^S^S 

fis * i i&mmcDmmnmfe x v t><&< c tasx-* 
* << - v n — j& { z e m. m <d ± & ft a x * * <o k m & w 

<* Ei(6»^)Ji£jfRXNil»ff^ffv^ -<z?j:5*«»X* 
f** ft«E*#Ei»«W±^o£ 0 1*-^ K?t- /^-< 
-*<OIKJ|£ds*^ffl«^*x^*ttXV^tfi^-f 

$**iaPWJB*m\ i^-f K $ * -/u* ^- a* + 

*ox^s«stt*-e&«sai»^WiBi-6 tot- 

£>So 

[ 0 0 3 0 ] ^Ac, K^a--^*^— v/!la 

LX'>y ^RftlRSrffl^X t>, tO^t-/^^- 

tfeotk **«ffi»iBt7LO*DX(c«J: I!) ^JRiaiRASB 
/u^^-lHcv-y 3^»fbBtS:ffl^ntf, v-y 
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*iojBPJ*as:e«x-# So 

[0 0 3 1 ] * fc. TOE ( 1 ) - ( 3 ) <0*a»«c*«[Hl 
KKIBfcfc^X, &mn<ofenW£, SSl*6»IBt£fcfi 

K^*-/u^^-*tc*rux3i^^>'^aRitSrflr 
» i mmm^<Dmmm<Dmj&<Dmzm 4 j&»Bt&:n 3, ^ 

[0 0 3 2 ] (5) *9Bn(D¥*»jk9F[n]KjS|l(0S% 

-hti^Mtem (b) y-h®ffi^tcT^^ 

II, (c) S«o^®tcJBi*6«)«*Je«U, II $6 
»«(cia«sts:?ig^i-5xa, (a) iH;»«^^^^^ 

^ ^mfll^rl^^L, &JRIEi»*JgfiK'f SXS, (e) S4S 
«7)±ffi*«5*5«lftl«**at, l5» ( #flI±fCft$R 

[0 0 3 3] r (Oi 9 ***»:*aiHlSS3S«^MS^ft 
{d.ttLfi, HfrELfe (1) (D^^»:ftS[H]»S^a^^it 
X#Sc ^^c. r <D X 0 *»iS*fttC.ttLtf x 
Kisi^X* y ir/U05«fiiS:ii5< "t-SSHXfcofcia 7 

2 (b) tc&ttsv/y =»SM2 1 s^v-y 
^ ^< Lx««»affl^a*^<o±a5fc?gricstt5&jRiB 

So 

[0 0 3 4 ] TOE (c) XfiGOifMC, Sffi^^:® 

J-*2»6«Bl«:?Ki«U, «l*5J:VIB2***««±<o 
g2«il[:Ii^MMt6I§i:, *l*3«fct/ 
I 2 ^^rl 1 »«7Lrt 

tcS^iiAyT^i-^xatSrWU, (c) xat-ibMt 

J*^7^^±ffl4fc«_LffiS:Eil6»<OiSBl5(wBttJi-5 C 
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[0 0 3 5 ] C<OJ;5***ft:««lHlSSSSlt<0»it*«fe 

[0036] ^fc, (c) xmnmc, y-hts^rg 

fc*2»tt*L*JgjS-*-*X8i:* « 2 »iK7LOP^«|SS:^ 
^m3*fe^fli±ic#mfli^*iffiU, »2»»?LS:«5J: 

•5tc*«tt*/-«^-=.>'^rsxst*«ru. (c) x 
[0037] c^j: 5 <c**<**amssisiEoastie*fe 

*JKS;UT§!tigXSS:ffiliSYt;T*#So ^\ C^^&i^ 
<fc*U*. WiaUfc»il«^7^Sr?g^-rsxS < i:tt:«LT 
CMP&l: J:5 s Fffl{kxe*^>i< 5c -T 

* - = v ^-r 5 ftr <Dt&mm<v ffMis ic *s ^ x c m p x 

aSr«B&-C#$„ CMPXST?(iStS^®-C^¥ttH4^) 
Wf* * 13 5 & » ^ *68H« tf) Biff £ ff < -r <5 & *> -5 
#*te^teCMPxaa*«iii&$;h,T^5fca&. 

[ 0 0 3 8 ]**:, (c) XSoa. eftflMMttuSia 
LIPS 1 ^ftW^SrBU-t-SspSB^^-^Sr^SJB 3 

gM^f^t^lg^f I, (d) xatc&frt^&Jl 

[oo3 9] zco£ote*m&Mm®mmw<Dmmjj& 

[0 0 4 0] 
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[0 0 4 1 ] (6) *«MO*«ft:*ais]»S36« 
<0««^«feli. SME (5) ^»5S*ft^*5^T, (d) 

*fe^fll±(c, gE^»^*lo 2 #o l J; <9 fc»^BI»<DJB 
6tt*Bt«:±fM»U JS6|ftl»«S:»**3:y^>'^"*--6 
;:£{;: £9, Eil»«*fcttJS3«l»7LO«KJc+-f 

[0 0 4 2 ] iOJ:5ft^Wflc*a[iiiS3gs«^jHjg^jfe 

<^j;6xyfy^DiT«^6/ t cy)7t hy y^7 

MJy^7 7^i7)iDI|Sfiilt6JlTt4!J, r^)IW(cS4t)i& 
^T^^^^fc^J^ia^^^*I(l^^^DXPS#^T(C^ 

[0 0 4 3] **3. &«K«&»/a^6fcfcO&flSI«0 

t^ft 5 c k {zx^xmmm^^^mmmcomm^^ y 

[0 0 4 4 ] fcib\ j»fBLfcMig;frfeKi3^-c, h 

mat jBi*6»B8tow<o<pm^oji(w N 

^^-^o?f^o^tcm4itfe^BI^^y^v>/^ h 
40 HX^^:^5t#5o mi *3<fctfJB6«6»fflt£ L 

[0 0 4 5 ] WIBL3t»ifi*ffi(-*3^X, (e) 

»:®«* fciim 2 *an*««±<o««^9 ^ k zmm-r 

50 flru, Siisji^SJtelRIBKw^UT^y^v^aWtfc 




(8) 
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^K^-/M^-tMt5«4m SBl»JK*5 

[ 0 0 4 6] C<DJ; 3 <C*»**«Hl«SI6«<0»3g»ife 

fc:J:;Jxtf, *ft«Jfi*«tfL h y V ? 7 7 << <D1)WT. 

[0 0 4 7 ] 

^^^eh^^t, i^-o»iB*^r-r-5«FP«-fw*iiRi 

[0 0 4 8 ] (USaOJBJil) Hlli, *3SW£>-||i£ 

ft^y^l A(^fi522*ip]) *3j;^Y^fp) (^Vflc^y^ 
iA<D^jZ2^rr^) icftot^/^yrwMARY 
h y ^ ^«(-BBKSix-CU^o X*(pjl:f D x oT5;p 

[0 0 4 9] [U 2 fi, *H*<^flgffil WDRAM©^! ^ 

w (mary) «\ h y ^wcgag^/cig^ 

(WLO , WL1 , WLn *•-) fcT 

5 Hioy -^y ifi^»*»aiffl*»*^c £ 

^mciia^j^ffiiBts^fc i <i(D> *y -z/vmtRmM i s 

FETQstt«^t^5o y * y -fe^HBRfflM I 

sFETQs^y-^, h*i^<^<D-jjn, mmwmrn 

KK7-f^WDl:M$n, h^B L<D— JH(i x ir 

y^ry^sAC^^Ti^, 

[0 0 5 0 ] B3U I Hi <7?y y T U-f MAR YOO — 

ARYlCfi, SttfflttL 1 #ISB**V Y^fttC^-K 
i»WL*S, X^^tC try h^B L^M^ttt^^, 17 
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mmt Lxmm-tz>o K»wL^y- bmmt it 

ttS«L 1 <a**8B#Krt: tf y h*iB LCMt^Sjl 
«Ll^t'-yh/BB LK£fcj&S6,£ p CY^fSjCft^ 

ffi*Htttttt#ftttffi»tt?L SNCT^ LTtiMS»WJB 
[0 0 5 1 ] &mfa<Z)J&Wz&^Xte. t'^/hiBLi: 

h*B L*5 «fcT/»f£ffl«L 1 <Dl)VJL<Dy&<D-7 * V y V if 
?y 4 \^te^xm%%<DTW*:'>t£< U 
S:fp)±-e#5o try h«B L tfgtt««L 1 «7 

^ h y y <Di)i}?:m^xm$L$tiz>fr^ tr^ h*l 

StiSSfiRTL S NC T<^iDI^-i/y*|fiJ± UT 

h^B LW^)B§«l«:lSaDUTb' y h L¥» 

[0 0 5 2 ] 0 4 I3\ *Il^)^ICODRAM?iigt^^ 
^yi?/K£>S5# (A8B«) £/iIiZ2lH]S§<0-gTS (B^igc) 
(CO^T^L/c&TSElT'fo^ EI3lC*m-5C-Ci»Sr 

O^T^bfcBrffil2T?S>!!K (a) fcfcEl 3 K*3tt 5 A- 
At^®tM£:, (b) f*0 3 (C^ott^D-D^^T^^, 
(c) fiH3^*3itSB-B*IWrffiS:^-ro <C*3, 

[0 0 5 3 ] 1 <7>£ffilCfi N Affl^t^ p ^ $ 

x7>2, BffiiSOO p Jgj?3i/U3*3 J:(/ni!)x/V4 j&Sjg 
S^iXtl^o Hi, fcl:ttflOQ'cm 

[0 0 5 4] ^Bi«*7^flgfiKS 

nrv^o »Blffi«7(i->y 3^»ft;a^6*!!), 

[0 0 5 5 ] pff^x;U2^±I{:iiDRAM^)^^!J 
ir/^il«fflM I S F E TQ s ^M$tttl^o 
p r> ^ /v 3 j: t>* n M t? a 4 tw n ^ ^ 

I S F ETQnioit/pft^^M I S F E TQ 

[0 0 5 6] y y ir/Ual^fflM I SFETQsli, p 
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nty- his y— hti i i <ow\m<d pffit? 

[0 0 5 7 ] y- h&ftllgl 0(1, ItktLYt 7 — 8 n m 

[0 0 5 8] y- hBffil 1 (A, ifc£;Ltf 5 0 nmOfll 
ts» ^Hfl<h 10 0 nm^BUSO*^;*^ 

yvyt>f k (wsi 2 ) <DSJiJ« £-r*::£ a* t? 
#ft«^y => >m^&, tLt7L&})> (p) ^3 

X 1 0 20 atoms/cm 3 MS Ai" 6 C <b it X£ <5 0 ft*3. 

-< k (c o s i ) m, k (t i s i ) m 

ffillf*. fci;i(iBt*7 0 nm©#^fii/y = VIS. 
^J?5 0 n u\<DW.ikJ- $ VBi^S J: tflRff 1 0 0 nmCD^ 

[0 0 5 9] 2Kfin?g£>^t«*K /ci <h X_ 

tfttt* (As) lfc(iyyjiS*A^Tl/^, 
[0 0 6 0] ^ ^ y 1r/U3BKfflM I S F E T Q s coy— 

iHT'Sbn^o ^rtymMl 30JBI*f*fct;t 
If2 0 0 nmf* 9 * is }) ^^IWIl 4 tf>BSff*ifci 
X.tf3 0nmt'*>5, y = VSftJB 1 4 li . y~ 

StiRfflM I S F E TQ s coy- hfS 1 1 f*, DRAM 

[0 0 6 1 ]-*, nft^^MISFETQnioJ;(; 
pft^^MI SFETQpit #^pff^x;u3^J; 

^ihLXM^^y- hiil l k, y- hSfiel l 

B« 1 5 a i S»a^tt«»« 1 5 b t A> P) 4 *3x ^t> 
^>6LDD (Lightly Doped Drain ) WifSrJKfiB; LT^ 
£ 0 ^frgigi 5 {CaDEAS^S^ttftrt, MI SFE 

Tco^m^ictt i:t n ?g* ten p jb<e>t#b«>j&s*a3*i 

[0 0 6 2 ] n ^ -V * /VM I S F E TQ ni3 iO'p f t 

-^/um i s f e tq p coy— hii i i o±Ji(c#i->y 
6(c^coi:iiio <tt>*y- hii n^t 5/^»»ib i 
»ii 3 t ->y ^ v^ibiii 4(imiE<i:i^«-e«)e, 

[0 0 6 3 ] >^ty ir /HBRfflM ISFETQs. n ^ 
-Y-^/l-M I S F E TQ n*S£Zfip7 J r*/l'M I S F E T 
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Qpcoy- hisi im<D^^ yf\zn, mmmi 6& 

ffi«>i&S;ft,T^5. K63»Kl6*i, fc£x.tfSOG (Sp 
in On Glass ) I, TEOS (r h7^ h * is is 7 is) 
imfMfx k ^7X-7CVD»i:J; 0 M$iit'>y 
= >&{fclB& (^TTEOSMt^3) ^CMP (Ch 
eraical Mechanical Polishing ) feCl <fc IP $ tlfz 

t e o smitm& xvt k o smtm<DmmWkt -T z> ^ 
[0064] %&mm 1 6 ±.ic&&mmf&m<Dt&mm 1 7 

[0065] %&mmi 7(c*i x sa^wi 8 

gEi^«l 8 (DftiJiglCfil^ Kl>^-/u^-<-lM 9^ 

[ 0 0 6 6 ] -V-^ K^* — /u*^ — 1 9 ftfcBB 
^ 1 8 (O I*] 3$ df*. fc'y h»B L*3j;T/SBlJiga*|2 

0^M$il6o If s/ h»B L*3«ttJ«»l JlBa*ft2 0(i 

5 0 t*s^ h»B Lis J;t5» 1 JBSa*2 0 fi, 1tkz-&* 

[0067] ^cD<i;5t^ 8 [*l(;:ffl«>&A,T-fcr 

i" tfy hiBB LSrAJRK^^^- h y V^77-< 

Mt5g^7^t t'y hi»B Lt4r»»'rSlft»Bl 

center, ^(Dmmm^mm^m^^^tfntDm 

[0 0 6 8 ] £fc, SE^l 8C0P^^fwih-f K^^--^ 

^ -5, ztites t*y ^mBL<Di&m&7 * b ] j y??? J 

«J«^7^t *«iK^5*a«ffi«ll«7L<0»px^BR(c*p 
X-^-^^«:*#< ITv titiM?L^iDI/^- 

[ 0 0 6 9 ] ^Smffi^^TL^^DX-^- i^^Sr* 
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* v yt&mmvmm^te t^nm^^m $ 

^eUir/uti«c (Affl«) t ^>Z2H3K^«c (B««) i: o 

a^(cfis-r$K2 ««±oiai»<7?*Dxtio[p]±t ^r(o 

^Tii^iS*|lf^^»i|«7L(7?aDXttS:rp)±T-# 6o 

[0070] ifc, hub L<Dmm&m< J&J&X'Z 
^^<o»tti«{ff*fP]±ury >rxi*ffiS:[6jjiL. dra 

[0 0 7 1 ]*^ ^7 hlBLfiEMl 8^MS 

S^KM-T^J: 5 let's/ h^B L*3J:tfi&l J1BE*|2 0 
^-f y>y^$:^^$^Tty Ni^B L<7?j»i|B*+i>(c 

[0 0 7 2] t'y h§BL(j:g^7'7^2 1^^lt" 
^(^^ y ir/WBRfflM I S F E TQ s tw*^ 

2tc^^$^t5. «iH^7^2 i nm3<D¥ 

s/ h»B L<7V**->Kfi#6 <fc 5 (-Y^[^]^^< j^jeR 

^n^o **3, h«B l tmm^y ^2 1 ^«ss* 

J: 3 KSB*!* 1 8 ^Jedc^BR^SiH^^ ^21 <D±Utf 
[0 0 7 3] > -ty-fe/WiSRfflM I S FETQ s 

2 1, 2 2f*. ni<7)^«ttfc^(fyy^2xi0 20 
atoms/cm 3 SS»AStlfc#iSfiv'y ayltt^^ t 

[0 0 7 4] **3 % Mli2t£]S§®« (Bgf*&) KJgfifcStL 
fcnf I S FETQnioit/pft^^M I S 

F E TQ p <7>i«»ffi^«!ft«« 15b K fit's/ h»BL 

&&4&ffj£ 1 5 b icmmmm-r z> z t \c x ymm^??* 
mm u * k it & l t ^ 7 ^ «s *s j: s 

^/HVI I S F E T Q p ^IftM^f^l 60 ft*3* 
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[0 0 7 5 ] K-y h«RB L*3<fcT/»l SKiR2 0 fi x JS 
M«ai2 3 1?8bntV^o «IB*6»ffll2 3 1*. fct 

[0 0 7 61 JBPfl*63»Bt2 3<^±JB^)Afatt(wtt, y 

[0 0 7 7] ««*»«»*|R^-Ctt. »*S:/?^2 2 
(C»iK^9^2 5*^b-C»il«SttSTBU«SE2 7 

««2 9 fc^e>»*Six5. »«^^2 5H«t* 

»«fc7L2 6rt(c?gdcStt, ttliSt?L2 6fiftffl2L 

^ «> x lfyh»BLi8«^7^2 5i:M»t$8nii 
[0 0 7 8 ] f»«*affl***^C<75±iB{C(4, fcti 
5. tt*3, Bfg«(75JBPfli|6»ffll2 3^±Ji(C(if»«SW 

ffl*a* ; f-ci:iHi)i(cj63»a^»fi8:s^-ct<fc^o 

30 

[0 0 7 9] $6il3 0 (OiiJi^fifg 2 SiS^3 1 t>>M 
J*StL, ^2/igE^3 1 <t±gl5®ffi2 9^5tMiMlil 
SEi»2 0 t(7)Pfltt^7^3 2-C»ittSixSo ^2@gH« 

[0 0 8 0] **d\ »2JBiB»3 l±^(i$P>(CJSPflil6 
»IM4^Lr»3JBBaillfc5iM*^^±^Ejt6JB** 

[0 0 8 1 ] 1 (7)DRAMl:J;iXll ffffE 

JBfiKU, 'SfcifiiSSli 8<o«IS(r*>r K?t-/u^^- 

tl 94Jg«t5fc«)s try h»B L(7)»i|BS:«< 

5o r^uir J: V&mLmmW;WtK2 6 (7>aDXS:+5)-ft3!ipX 

y h»B L t<Ofi»S:-B&lt-C#5o ft^^affl^ 
$0 AM(?Df4tBSrlP]±r*S 



1 
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[0 0 8 2] #C(C, *mifo(Dmm 1 ^DRAM^)Ii§^ 
fe*Hffi*ffl^T»W-*-*, El 6 -El 4 2 fi*JM££>JB 
ffi 1 <^DR AMO»if*ffi^ — W*XSI(S(r^Ufc»rBB 

[ 0 0 8 3 ] £i\ 1zh?L& 1 0Q • c mH^SIn^ 
p«<0*W*StS 1 :^)^*SS 
l<O±ffit;:iS$a s fc£:;ttf0. 3 m m^Si8 SrJgdt"*- 

Bt*«/*L-Cfc J:i\, £6 toy ^yM«lt 

[0 0 8 4] >fej3, 7ti^ix5S 
tt««L 1 B6 (a) J; 5 

*^iDxarfi<oi£T*@*ffi*SNi»UT. 7thyy^ 

[0 0 8 5 ] ^tC, 7th^^ hSr^*^ ^LTrtDig 
^/U^ 2 3 0 0 k e V, K-Xf 1X10 13 / c m 2 

~7* b V Sr-^*^ \Z LTflDjg^^jwi^ 1 o 

0 0 k e V(OU W ^-VSr K-Xfl X 1 0 13 / c 
m 2 x ^DiS^^/^^r4 6 0 k e V<Dy ^ ^V* K— X 
S3 X 1 0 12 / c m 2 , 1 8 0 k e V <D ]) 

>4 K-XS5 X 1 O n /cm 2 <D0kftXMteX 

h%v^^{CLT^Ix^/l,af i 5 0 0 k e V<Dtf 
o W K-Xf 1X10 13 / c m 2 , WM*-*^ 

¥l50k eVO^oWtyt K-X13 X l 0 12 / 
c m 2 , 50k eV(Z)/f p V-f ^"V^r K — 

XI5 X 1 0 u /cm 2 ©*ft-Clfet-ftyaAl, 
P»?x/l'2, 3>SrMt5 (H6 (b) ) o 
Sftgffi 1 (D^^tC. APit^^/W^r 7 0 k e VtO 2 8Mb 
tKp V (B F 2 ) << K-XSi. 5X10 12 X c m 

[0 0 8 6 ] ^C, p flg £ m 2 , 3, n?g?x/U4^ 

«SL, DRAM<?)^^yt/^ (A® 

2 0 k e V(7)/fpy-f t^S: K-Xt 3 x l 0 12 
/cm 2 <D*fl:-tM shy&AU y y ir/i^lJRfflM I 
S F E T Q s ^ L# ^IlE^II 5 ^rff^t^ m 
7). L#^ffl[«IEWfiJi5(cJ:t)>^-y"fe/u3a«fflM 
r S F ETQ s OU#^«ffiSrO. 7 Vf§g{C$egT*# 

[0 0 8 7 ] ^SffcgjSl CO^EIC, fcfc^tf^ 

««l:Lty^3xi 0 2 Vc m 3 <D»ff-<?*A**L 
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fc^JSfi^y =^l»*5 0 nm<75IKJ¥T??gfi8;L, 
fc^ffl 0 0 nm©|JJ^y^fyv'!)t>f KBH 
*±i«-t-So S fcioy s^SflSlRSrfcfcx.tf 2 0 0 n 

2ffcJRtt\ fci^JCVD (Chemical Vapor Depositio 
n ) i£fcJ;9 N y y^^ryy^ f--f KIKli s/ *S 
K<fc 9 o *<o». i^y avSffcBt, 

fyyyt'f Kfflt*5<fcu***s&i'y h y y 

^7 7>ra**jj:o ! 3: yfy^eMffl^-c^-^--v 

i£? ^-htfill (7-KlWL) *3jltf*^ s/^ 

tt&Kl 3 SrJB/S;-*^ (1218 (b) ) o 
K»WL (^r-V y^*6ai«l 3 t>|pJfilT-*>€)« ) 
-y^ri8 (a) (C^-r o !7— K*|WL*i. d^Wl^ 

[0 0 8 8] ^t^ytfeiii 3*3<fct*y- hi 

il U7t h^^^ h^-7^^lt, y^ey-tr/w^ 
?gfi£S^x$«« (A««) *3j:t/jg3aiH]K«« (BIB 
Sc) Onfir*^MI SFETQn^«ftSn$««C 

^ ^tt«fc^fft» (As) tfciiyySr'ftyaA 

U ^##31*$ 1 2^J;^n^t^^MI SFETQn 
0(S»fi^««l««i 5 a SrJgjS-t-So ^iSlnJ 
3§®i§£ (Bfi«) Opft^M I S F E TQ p /^/& 
S*xe««(C^F3W»fct^.tf#n^ (B) ^^ty^A 
U pft^MI SFETQp(Ofi*S^«»»«l 
5 a *?B/a-r6 (H 9) o 

[0 0 8 9 ] ¥*ft*Kl tf^ffifoy =x V^fb 

I14S:, fci A«3 0 nm<7>JRff-T?*«-r*o 
y^y^/u*s®j*S*x-5«S« (AfiB«) ic^^JF^Stt 
^ fc7^hi/^h«4:-7^^i:fC, i/y=iylftll 

&isV =yl«i 4 *»fipSii:5i:raW(wB««^y 
- h«S 1 1 OfflSiglci^-f K^^--/>^^ — V&l&J&V 

[0 0 9 0] ^^yir/u*5?g^8;Sjx-5fiB« ( Affi 

FETQn^«itl6««l:7t h hBI^^^c 

:o7thi^^ hi^yy^yMH4^7^ 

^^U-C5F*B«33t<b^.tf^o^*-r^-^aAL, p^-r 
^ ^/UM I S F E T Q p ^i^SS^Fi^^ffi«c 15b ^rJ^^c; 

^b^, ^^yty^W^Wg«c (Ag«) *3 
<tt>*/^>Z2[Hl&Sffi^ (Bfifl*) (O p ft^^M I S F E T 
Qp^«^5Wl:7thu^hi«U c 
©7t ht/^ hJMiixy ^ylftll 4^-^^^icU 
x?FW»fei:^.fi y y^^y^AU nft^Mi 

SFETQn(7)SMWM«l 5 b 4?gric U*3 J: U« 
(Hi 1 0) o 

[0 0 9 1 ] fc^Afi)Hff^4 0 0 nmCDv'y ^ 

^ttffclK*CVD&(Cj:?)^U, S b\ZC<Di/]) ^ > 
SO KftiSrCMP (Chemical Mechanical Polishing ) ifc 
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[0 0 9 2 ] COS, Hi l Id^-TJ; 5*»«t^7^2 

3^iK*±saL, 
(mi 2) 0 hi 2ic*D^r, (a) 1*03 

*3(t 5 C - C /®i#r® *s J: tf/g m HI S§gf$5><D Ifr® * ^ 
U (b) Ji0 3 KjottS A- A«gHfr®£:, (c) 111] 
3(CJo(t5D-DilSWrffiS:. (d) fi0 3 Ul*5*t$ B - 70 
B»i&rM^r^-r o £XT. 0 13, 14, 16, 17, 1 
9, 2 0, 2 2, 2 3 , 2 5~~2 7lCtS\,^xmmX~fo 
6, 

[0 0 9 3 ] ^^(i, fci:tify wty?: 

^pigm^yu^ 5 0 k e V, K-Xf 1X10 13 / c m 2 

ftiOSAil, /c^^CVDfei:J;«g2xio 20 / 
cm 3 oy y4»ALtfT5C^^T-#5o #*3* ^ <D 

[0094] mmmf$m<Dmmimi i &m$li-z> 

(Hi 3) 0 Hb»mi 7fi, fctttfCVDiti:j;5'> 
OnmitS, 

[0 0 9 5 ] t&SHKl 7(djSIS^ 2 0 0 nm^iS 

»Stl 8 ^rffMt^ (HIl 4) 0 £&8tl 8*1, 7t h 
y y^7^>f ^*AXPfi#T-?gJ5lcS^ fct&tfO. 1 8 ju 
m^SHBT-JgJEilc^nSo HI 1 5 d-t^spffi'** — <?0 
-To ia^* 1 8 JiiEillJg^t^^^-^T^dcStLefc 

[0096] iBteat 1 8 zmommmz 3 
<*ats 1 (D^ffi^-mm-tz mi 6) 0 »si3 3it 

t?Llt6 0 nmk-tZ>o 

[0 0 9 7 ] mtSkm3 3 *S*tt3iy^^^-r-5 

C^tcj:^, 1 8 OfRiJiitcih^ K^^— 40 

iM 9Sr?BSe-r5 (HI 1 7) 0 *>f K^^-/u^-<-^ 
19tf)ff$te, $feil3 3^)f$tl^$n, 13(3:6 0 
nmTfo^o C^J: 9 i^-f K $ H — /u;*. l 9 

&^/£-r<5fc#>, ffiiifttttl 8 <OSMB&'tf-'f YVx—fV* 

5 0 h y y^^^>f <7?*Dxpfi*t?4>-6o. 

18m m-C*DXSix^Sa*l» 1 8 <D<B£r, f ^60nm 

o^-r kc*— n^^-^ i 9 tcsj^^fciie-efcs 6 o 
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^)0.18^m«J;?) fc»1^6 0 nmt«f^: t *» 

[0 0 9 8 ] fc*5, :oS*ttx y fy^ig{:j;^ 
6 ^-gR^iflW^m^^^^stt, ffiftj&fti 8 
a^TS^/SSix*^ CfrfcJ; ^^7^2 l <D 

mm%mmzmm-tz>zbfrx*zz> (017 (b) ) 0 

Zti\z& 9tt«fc^7^2 1H> h»B L^Si^ri 
«14J:<ffxL5o gB^?Sl 8<&JDX*3j:tfl^ K 

r>^- — /u^^-^ i 9 coJDXtcj; 9, m^y^y l £ 

bl&Kftzfy ^iSrSgl*-*-5Sl«7LS:*DXUfc»*cif y h 

J: 5 *8*tt7L<0aDXX&as^*T-*>£o 
*fSBIS{l:-C#So K^-^^-tM 9 

<7>SPX<7)BR<oiaS|ji : y^->'>/^ J; 9 , K*Mfc 1 8 rtSigT' 

h«B L i:i^i22[l]^<Dm 1 /fiSiS2 0 t ^f^fC^/S £ 

Rl^fw»P>^5o Z.<Dtz.£> M'y hMB L*S J; tffS i jgga 
*|2 0^161^ffiS:<£«L-rDRAM^ttieS:ffi]±T*# 

[0 0 9 9 ] ^i22tU»Sffi«c (Bffi^Sc) OiSSST 

t LT, Sif^7L3 4Sr?gfiK-r^ (018), SHKft 
3 4(i, S(C|fe0^-r5mi/l§a^2 O^riE^^ffi^^i^ 

^i22HIBffl« (B®^c) -C^BBiBlgfei4<B:«UTDRA 

[oioo] mc^ tzt?L&*s<y#mi l c£y^ mm& 

3 0 0 nm<D? I'Sfy.'r^^S 5 ^^^^^^ 1 <D<&.m 
(01 9) o rrr-fi, ^y^^ryl3 5 

[0101] ^y^^fyfi!3 5^r, /c^x.(^C 

MPSCJ: 9$FJiU 8^J:t>'^^ KJt-^ 

>^-<-^ l 9<D±&£Xft<D? y^^fyi3 5 4rl^5fe 
L, fcV h^B L^J:t>*^ 1 J1SB»2 0 &ffii$rt'Z> (0 
20) o £<&i #^ Ifs/ hJ|B L0)3P®'** — V*0 2 
ltC^-To t'^ h^BLfif K!)t-^^^-f 1 9 

n m X~&> -5 0 

[0102] **d\ ffi i mmm 20 1 mm^m^mm 
15b &<z>»jfc«jrt\ mriE^^^^^vflS3 s^^^Scx 
Mt-io^x^TL3 4^Wi:t)^y^fyi3 5^ 
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[0 10 3] £/c, ^^t^JKS 5<Z)8FfiI& 

fZ&l^T, CMPjSfefCfcSeFSS-iaPJt-fflV ^v^* 

OliJ: 9 1M K^*-/^-^--^ 1 9 o± 

St 3 5 <D^®£ffi< 7B/fi"*-5fc«>, fs/ h»B L^«6« 

ifii/j^a^sr^atw*-^ t^-c# a, 

K^^- — /U^^— 1M 9 ^±488|J(iia2 0 (c) ^tz 
^i-J; 3 tc— tedSK /^6o £0) «fc 5 *»-&(:, f ^ K 
— /u*"<— + 1 9(0±igas(-*"C-tf 3/ Hi»B 

Ify h^B L*3j;tf»l Jisa^2 oo^^^tte 
[0105] <E>±ffit;i, fzt?L&C 

vumiz j; t9 cy =^&{fcJBSS:*iau r <tv> y = 

3 (02 2) 0 

[0106] ^*tffc^tei o^sc^y =i 

IK2 4*3j:t/*Sft^y =i >-a 3 6 *lia-r-5 (El 2 
3) 0 *JgJ|^y ^^i36 (Cfi, fc£;ttf 3 X 1 0 20 
/cm 3 c^M^y y^#At*#, -?:<OIBIff(±fci: 
10 0 nmtfo5, 

[0107] Sic, H24 tC^-T «t 0 <C SNCT^)^^ 
-vt\ ^Mi/y =i yfl|3 6 {:iP 3 7 
MP 3 7©Pglifci^tfO. 2 2 /tmt?fc5, ^Ofg, 

Jgi ^> y n yg^if 7 0 n mT±l» Ztl&mjjfe 

f 38 &m$,'fZ> (B25) o K^*-^*^-* 
3 8£>i|Bl**5j7 0 nmi#!K lQ3 7 <DP >f K 

— /U^-<— 3 8 (C X y> 8 0 nmiCii/h^iX^o 
[0 10 8] Sic, ^iBSv'y ^^3 6*3J:U«f>f K 
3 8 K * ^ t Lt^yf 

srtTiv siiigM2 6^Mt5 (0 2 6) 0 m 

l«ffi»8l7L2 6 0Pg(i 8 0 nm-Cife!!), *:<£>8i£te 
*£j 3 0 0 n mtfc5c 
[0 10 9] c^>J: 5Jc»l:fl;fiigga?L2 6<^PS*/h 
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[0110] Sic, SMffiSMTL 2 6 

*>y ^yi3 6 & JzO^-f K9^- /^^-t3 8£C 

j|?L 2 6 O^^I:M^7 ^ 2 5 (0 2 

7) 0 ffJiSLfc^ <9 , 8^7^2 5i:t'y hSBL 

<bli#i\ Sitt^? ^ 2 5 Kfi, fc£ 
70 il€3X 1 O 20 /cm 3 ^)M^yy^SAt#5o * 
*3, #84'>!l3yi, ^It^y = yi3 6£;J;t>*^ 

-f K^^--/^^-<-if 3 8 ^isim, =>m<tm2 

[0111] Si:, fci&tfc vd&Ic <t <9 ->y ^ >g£ 
<bW^&ft*ift»IB3 9 4r*»U, 

CdSjedtS-^x5«B«C8t4 OSrJg^tS (0 2 8, 0 2 
9. 0 3 0) 0 #43, 0 2 9i:*3^-C (a) (10 3 1:43 
tt£ A-A||E#F®£, (b) «EI3t:*3*t5D-D«S»r 
^ ffi*, (c) #na3(:*3*t-5B-B«6WrffiSr^i-o « 
T, 03 2, 3 4, 3 6, 3 8, 4 0, 4 2 1:1*3 ^TIrI 

[0112] 7j&^fll3 9 0*aii^7X-7CVDi:j: t) 

[0113] ftC, «4 0 ^SP^^fai/y 3 V IS 4 1 
1 O^iB^itaU (0 3 1, 3 2) , $6 
l 3v»ft«4 2£i£Q-f 6 

(0 3 3, 3 4) o *ttfi^y 3 x /i4 1 f:(iy K 
-^-T6: «h^X-#, ^:^MI?fiO. 0 3 » mfT^Z t 
30 *s-C*So #»fi y 3 ^1 4 1 4 0 ^ 

i:#LT+^*i^7t#>, #iBft^y3^ffi4in»4 
3>-K^b:Bl4 2tt, !4 0(Ort«|ii:lJi)a*n$«t5i: 
v^y 3^^<t;Hi4 2ttSOGBfc5lMiTEOSSrffl^ 

fccvD&ia^'>y ^>mtmh-rz>z t 5 0 

[0 114] ftll, $fe^fl!3 9_t0Ov-y 3^^fbfll4 2 
*3j:tf#i|gflr>y ^^B14 1 

Mm^C(DT^m^2 7&Ml&-rz> (03 5, 3 6) 0 
40 is}) 3 V^{b^4 2 *5«tt^*ilSS^y =» ^HS4 1 (Dl^^ 

6, ^fc, TS5m®2 7 <7>F*3glU:fi, y 3 ^RffcBt 4 

2 WLTl^ 0 

[0 115] StC h^y^V^^rffit, 

3 9*3,fctfv'y 3 >-^>ft:Bl4 2 Sr|»^i"S (03 7, 3 

8) o Ctt(c<t 9 TSB«ffi2 7 *SBtti3?tt-5o **5x ^ 
5Z2(elS§ti«c (B^^Sc) l:^^- h hlBSr^fiKL, C 
^1$:^^^ t UTBffi«ctC*fe^Hi3 9 ^^^^^rT^ J: 

5^ [0116] #*3, v- y 3 zs&itm 2 ~y h^y 
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[0 117] TS$S8e2 7*M4a{b*fe(i»a 

teftffc) Sixfc&fk^^/uBt (Ta 2 O s ) <ir U J: 
!5»14R«*i: LT**itt*«l2 8 SiBiSLttJ: 

(0 3 9, 4 0) 0 

ions] t<DS, brnzm^xmitr 

$f ASM 28*3J:t;7 p ^-hti29S: Jgfiit -5 , £ 

(B41 N 4 2) 0 JfcjS, >^U- hlt2 9 fl, gfl:?- ^ 
^IKtCftxT, fc^lf4 X 1 0 20 /cm 3 (DM(^ 

[0 119] MI3 OKflNKTLSrJg/ifcU *tf> 

Mpm$.tcn^y^/<v?m{z£ vm&^x-y^ys 2 

/#-T3 0 w^Xd J; 19 0 4*5 £0*0 5C?r:tDRAM^{5 

f^t6o £ e>(c±ji^aa«iJitt»2JiiE*3 1 £ng 

[0120] *lI<^ii^DRAMCi:tl(f, fcT y V 
BB Ltf>jRiKa s 8 0 n nu SIlSSi?L 2 6 <E>iSaas 

8 0nmi:Jg«t$Ci:^t#, ffi#<0*;b1i:$MS*O. 

1 5 /*ml:0. 2 M m»igS«T*(i+^{C*:#*sfe*S:a 
«t5:tW^, ^txdizot, t/Wo.4x 
0. 8=0. 3 2 ; *m 2 t^5»»4DRAMt;uS:iOI± 

^2 1, 2 2^±ffi^e>»«»«ffl*fl:SI^COTSa5« ^ 
B27 OTM*-e*OjEStfih)i"^(C0. 3 /* m{::}J?]*L5 C 
SiS*WiCfitRS®^Pj^U'- hli2 9 0O± 

[0121] ftib\ *H»<0?gffl 1 TM1, 017 fC^-T 

K[>t-^^^-f i 9 ^dxo^ 
/a-r$»-&£KWLfcas. 04 3ic^-rj; 5t-, iasy* 

12) 4 4 lC7F~t& o fc, ^ 2 1 OSS^IBUflt 1 50 
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8^JSSuriia-rS«9. t'y hiBLi:Si7 P 7^2 

[0 12 2] 8^/fi£;h,$J6»llItl 7 

i-<cto*>, 0 4 5 (r^-TJ; o {c, *6*I8I l 6 Lfc 

ts, v'!;3>'S<bi4 4*?g*L, ->y=>'i<k«4 4 

^2K 2 2 SrJgfiK-f-^o W*!E0 1 3-17^ 

xstraastciifeiRiMi 7^sb^«i 8*tb/£l (0 4 

6) , $^)i:f ^ F!>t-/V^^-tl 9^ff«t5 
(04 7) 0 £<D»£\ i/!l^l«4 4^«^ 
tuTl SE^ffil 8 0iPX(^B8(03iy^V^. *> 

5i^fiU--f K£;*— /u*'* — U-l 9 <Oipx<7> 88*^31 y 

v^tc&^x e^y ^yf«4 4 ^^^^^^^ h 

[0123] (Hffi^ftg 2 ) 0 4 8 fl, Sl*S<D7gftg 2 
(DDRAM(O^^U7 U^MAR Y<D — gfl Lfc^ 
04 9(1, *Sli££>?KIB£>DRAM 
^ey i?/KZ>«# (A«tt) £ J§]iZ2 ESS 

6C»CiiI^^t a 05 0*1, DR AMffi«cG9> 
y ir;u<O»#Ko^T**LfcWrffi0-C*> 5 . (a) (10 
4 8 d*3tt5 A- Ai»l£r®£, (b) lia48lC*JttS 
D-D»»r§aS: x (c) f!0 4 8t-ioft-5B-B^^r® 

[0124] ^m^<Dmm 2 <z>dr anus, mt&coj&m 

1 IC&ft^DR AM£ , h^B L 

[0 12 5] *H*<7)7Kffi2(ODRAMT-tt\ 
L 1 1 2 t'^/ hiHB Li^I 

S<7)«il^7 P 7^2l^lt^^f, try 

^Sfrffi«cl 2 k&Mt£tlZo Ifc^ot, tVh«B 

4 8 f^^^-J: 0 [c, KS«Ll 
K&^Tfltfy h^B L(7)^r^{c^#tH L/c^t) a i^m 

«cLl l^tt, tfy H»B LCD{Cte\,^Xtet£Wt&B L 

[0126] *Ii<Dil2^DRAM(7)M^ 
feSrttM-rSo 05 1 -0 6 0*1, *ISagW?gffi2<OD 
R AM^g^ig^fe^ — F!l^X^jmiC^Lfc^TS0^fcfl 
5 F®0"C*>5o **3 X ^T®0^*3^T, (a) (104 8 
tcfcJtS C-CJ»ll»ffi^J:U5H522[H]SSSiJ^O»ffi*^ 
L, (b) tt04 8 (CjbMti A-Ajt6»ffi*, (c) II 
04 8 D-D^^rM^r, (d) fl04 8l-*3(t 
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[0127] &-rmm<vjtmi tmm\^mm^7 

l 1 ^^ 0 ^-yt«$^ 319 fcBL©*$L 1 1 

[0 12 8] HJfi^JKIB 1 id*3(tSia l 0*-etf> 

XS£|^«{;i#m**JK/SU M1&<DJtm 1 <b l^«*c*6 
»fKl 6 *?gdci--5 (ElS 2) 0 

[0129] 053 IC^-f £ 5 * S NCT^/^ 

(854) 0 

[0 13 0] Hl&tOJBffi 1 tc*5tt£>0 1 3WIg 

M<nitmi^&rtz>mi 4 tmmiz, 7^12*1 

®Ei£EI 5 5 fc^-r o 

[0131] EI 5 6II^tSi?LBLCT^A^ 

->T% mmmi 8 (CfiteTlgigcTLB L CT*»St5 

(EI 5 7) 0 tgige?LB LCT^/fili, SSfc:^^ 2 

[0132] mm<Dmm i^ih oxg trail* 

1 9 ^^^ci"^ (EI 5 8) 0 # s 

■tf-'f K^* — 9*i»«E?LB LCT<Ort 

[0 13 3] Scjc, HJfi©?gJB l t-*3ft$ia 1 9*3j;tf 
EI 2 o^XSilRjlSl;:, U--f K^;*--/^^-^ I9t* 
^<Sa s «fce>;ftfciE»i*l 8(D^jgPiC h«B L*3 
<fct>'SglJlgBlg2 O^rMt^ (05 9) 0 **5 % 
TLB LCT<Df*)Snk:|i, y hJSB L i— flclCJgdiStt 
It&mMB LC^JBjSS^xSo rco#c?§(D¥®0£EI6 

[0 13 4] c<z>«<oxafi||t6£>?gj» 1 £ ^T'fc5 

[0 13 5] ^IS^il^DRAMC^ild try h 
»B Li¥«i*Sm 2(^»asStt-5» 

U £/c s ^og55)t^f L t D R AMO 

Sr <bfi^ 5 iT?t4^ 0 

[0136] (Hffi^Jgffl 3 ) B61I1 HtfiOJgffi 3 
^DRAMOD^^eyr 1/^fMAR Y^ — SfB * U ^: ¥ 
®0T-£>-5 o ^ /c, 06 2*3, *ite(Oil^DRAM 
®«coy-ey ir/KZ>»# (Affile) £S>2lEl8&£>-a5 

(B««) Co^t^lfciI0t'fe 9 , EJ6 1(c^tt 
5C-C^^r®^7r:-r o 06 3f£, DRAMg^^^e 
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y-fe/KZ)ffl5^c:o^T^LfcWrBiiaT?*>!9, (a) f*0 
6 1 (cdoJteA-AiSWrffi*, (b) *30 6 1 ic&tf £ 
D-D^8fr®£, (c) f*0 1 6tC*5t+-5B-BiRBrffi 

[0 13 7] *S*ifi<0?g|8 3^DRAM(i, mti&<DJ&*& 
1 tC3oit6DR AMi, ^Wt'^hiBL^ISgiS 

i 2 £<osaffi#tc#^Tis*i-5^^Tfc!9* 

[0138] *Il^)M3(DDRAMt(i, ^ti^^ 
L 1 <Z>**6fl#0¥*f*:SS«l 2 £ t'y hj&B LH^ 
I<7)^ll^7 9 7^2 l^iMTg^^^f, HfTlE 

«Bt4 5«r^UTSii«Stv5o W«K4 5fi, *6^fll4 

^Hv'y =i , giTLBLCT^lt^ 

[0139] If:, *Iffi^^l3(ODRAMT*(j;, ffi 

^ ^®«<L i <nffii®i(D¥-mftmm 1 2 ifMHssEsssi 

7^2 SO^TMStlSo 

[0140] %&m%4 6 mi&<omm 1 -cww 

HjfittS, *^il3(^)DRAMX*ij:, SB 

ISSH 8*^i-6fci?><Oift»Bi4 7^s, y-MH 
l *r«5*6«fcBtS:*3JWEia-Sfc*. **^**R l <ott*tt 

^ i6. 1 7 *sij*(cjedc-re^B««:< , a^ttw-r-s 

[0141] ScK, ^Hl(?)^l3^DRAM^i|^ 
ifc&IilWi-S, EJ6 4— El 6 9 *!5JS^JKffi3^D 
R A M <D SI it ^ ^fe (7? - « & X a IW ^ U Ac Br ® El I tc 
¥®H"C*>5o BrMEli-^^T, (a) IJH6 1 

^ *5 * t ^ C - C H »r ffi *5 J: t>*^ 5Z2 (e] ^5 ^ ^ W ffi ^ 

(b) liB6 1 lC^ott5 A- A^tfr®^. (c) 
06 1 lc*5tt5D-D*IWr®«:* (d) 110 6 1^*3 
^B-BSIrl^^t, 
^ [0142] *|ili£<^JKI63^DRAM<^§iit^jfe(i, 

mm<Djfm i (^^(teEi i o^-cwxatrais-cfcSo 

7LBLCTS:®«t5 (06 5) 0 C <0 <h # v y-hl 

ffii l^m'j^iwfi, *&^Hi4 6(D^>r k^^--^^-<— 

[0 14 3] ^#»g«lcD±®{C. 
5^ Sv-y =i>-^>lrE]6 6T*^Lfc#m^4 5<D'<*-ls~Q 
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5&Bf&1rZ> (0 6 7) 0 

[0 14 4] ¥«#St£l £>£ffiic, fc£;trf C 

vDitiatiMs^fcv'!) =^K{kiR^e>*site»iK 

^«St, :^«»HS:CMPiSi:j; !!) BPS LTEitSJg 

[oi4 5] zz^x-<oj:m^mm^mmi<Dj:mt\t 
2 2 ^mgL-r^itisbtD^mm i 6 o^i^^t, *s«t 

MPfeK«£6ffllSx&£ i &Si'**<5a -ntc^u 
tfx^CMPSfcfii J;5fllt(7) 1 [H](^^-e*) 5 , 

pis^>4<ft5 s xa^Bfis^, ffiffifbsttstf)^ 

«H*ffiW^*DX*:«S-t-5 £ t & t 6o 
[0146] m&<DMM 1 £f^(C s ^HIU 7 

(wIBSISt 1 8 Sr Jg/S; U £ <b KBESI* 1 8 cDfRijltf::^ 
F^-;M^-f 19Mt5 (06 8) , nc*5, 

06 8 K*31^Tf*. JtiiZ2tH]SS^Ii^ (B««) KigfiiTL 

[0147] ^{z^ mm<Dmmi ic&rtzm i 9*3«ttf 

0 2 0<OIttRl«f: x KlJ't- /V^^-f 1 9t 

ASSISE* 2 o^Kte (06 9) „ 
[0 14 8] ccD«^xs*i^j6<ojgffi i tH«-ea>5 

-c-tf\ SiK^7^2 2*sjg^sttT^*v^fc^ x til 

ffi»«?L 2 6 &*m»mm i <o 1 2 test-*- $ 

[0 14 9] *I»^»©DRAMi:J:iXll bfj/ N 
»B L <t 1 2 <b «r*«l«4 5 ^iLtg^ 

U &»J]jt4 7T*iBi»^ffl(75il6iRaty- hill 1 

fflSSU SfcCMPIISr'>4< UXiR^iBSSrfflfty-C 
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[0 15 0] £A±, #ISW#fcJ;oT*$;h,fc*01*3B 
[0151] i mM<r)BM 1 - 3 Xfl, ft £&g 

0 7 o &>6vm*0 7 1 {C7jk~t£ o mnwmm^mm 

10 ^S:fflv>Tt<tl\ 

[0152] f *fc>*>x 871lt HJ£<0?gffi 1 iC*3ft 

»ms 9 ^^^tc^ vmz-tzc t *< 

[0 15 3] B7 1I1 %.m*? s/^»it<OTSi5 

ftlISt?L2 6 £1*11$*;:. T^m 

jen^y ^>mtmm<DBn =^^ms e 
T*f/££n,£ 0 v-y =i^afbffli2 4(i*«j«(ci3 

[0154] &M1&<DBmt<0 \?*y bWkB LW« 

DR AMtCPS&fti* , DRAM^Mtfco^ 

[0155] 

[0 15 6] (1) K*l»Ba*l^*|i|BS:7^ h y y 

^7 7 ^ ^aDXPSfl-Srjffix.T«|/> ^nfcTh^T^DXXt 

[0157] (2) y *y"fer/K^iB$***<-r5^ t 
40 ^^Kih-r^r 

[0158] (3) y ^ey ir/K7DiRSS:(S< T-#5o 
[0 15 9] (4) try hi»*aS:iS»U, 
K<, y^xa»tt{'c:«ttfc*»»:*W[a(S««S:Jl«-T? 

[0 16 0] (5) 7t hy y^77>f|lllfc^^ 
[0 16 1] (6) DRAMC0B&»{fc{cSLfc¥*ffc 
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So 

[0 1] «IO-IIWf8t^6DRAM^Ml 
[02] ^I(Diil^)DRAMO?ffi[E]SSElt$) 

[03] Biwy^y r u-r maryco— sfrstSe^c u/t 

[19 4] 1 <^D R AMS«w> y ir/uoSfc 

5^^H5Z2iaK^ — »^oiNT^Ufc»rffiia-t?fo!9, 03 
(C*3(t S C - C»[Src&4:^i\ 

#tcoiNT^Lfc#r®0-?*>!K (a) f*0 3f;i*3tt5 
A-A^m®^:, (b) (10 3 K:i3tt5D-DiR»rffi 
(c) fiEi3{r^ott-5B-B«^rM^^-r o 
[13 6] (a) (iHJ60?Bffi 1 (ODR AMt^»5t*jfe(0 

-^srxeie^^LtspffiiaT'fct), (b) tenmom 

m 1 tODR AM^jH5i*ffiO — M*XSI(g^^Lfc»rffi 
0T*fc5„ 

[0 7] ISiSO^ffi 1 <^DRAM(73«iig*fe<?5 — «SrX 
[08] (a) (i^lfe^Jglfi 1 ODR AM^Igig^jS^) 

— «*xsi«^^ufc5F®iaT**>!9, (b) \-xmM<nn 

ftg 1 (DDR AM(Dm&Jjfe<D — WSrXSW^^UfcBrffi 

[0 10] HlE^JK1ffilfODRAM^§85t^fe^— 
XSie^^Ufc»rffi0-C*-5o 
[011] 1 (DDR AM^Mit^^tO — 0J4 

xawstc^ufcspffis-efc-So 

[0 13] H££<D^flg 1 ODR AMCDM^fe^ — fflZ 
XSI«fw^UfcWrffi0-eS>S, 

[0 14] HJS^JKffil <ODR AM^Kig*fe<^ — WS: 
XSKHJc^UfclWffiHT-fcSo 

[0 15] JSJte^Tgffi 1 WDR AM<Dffiii£;£*fc<D — #'J£ 
XSUHfC^LfcspffiE-CfcSo 

[0 16] HK<E>JgjBl <DDR AM(Dffi£ig;£i£(D — 
XSI«(c^Lfc»S0-C4>5, 

[01 7] nisojgiBi codr AMcom^jj^<o— 
[018] mi&omm icoDRAM(Dm^m<D~m^ 

xaW(c^LfcBrffi0T**>5, 
[01 9] HS££>JKffil <?)DRAM^li|^^^- 

[02 0] ^J6<Dff2ft8 1 69DRAM^^i|^?£(7)-^ij^ 
XSHB^^LfclSrSO-CfcSo 
[021] HS&^flgffi 1 CO D RAM^Iiia^&£D-W^ 
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XSNH^^UfcsPffia-C-fc-So 

[022] nm<omm\<^ i DKAM(DW^m<D~ m& 

XSieid^U^»r®0-C*)5o 

[02 3] |tafi^^ffil<ODRAM^)«i3&Srffi^> — 
Xai(Mt-^L^»tM0T*feeo 

[02 4] |IMO«ffilODRAM(Oljifi^te<D--WS: 
xaiHIiCTF Lfc¥B0T?*>So 

[0 2 5] JlOil 1 (DDR AMO»it*ffi<0 — 
XSBS(C^Ufc»r®0-C*>S, 

[02 6] HJfi(0?Klfil <^DRAM<oaS!iS*ft^) — 
xai«lw^LfcWTSD0-e 

[02 7] SIJfi^?gJfil(73DRAM(Oa8a*ffi<0 — 

[02 8] MMoMWi 1 ^DR AMCDm&Jj&CD — 
XSie^^UfeB?r®0-C*>5o 

[02 9] MM<OMWi 1 <D D RAMCOMia^fe^ — #KSr 
xai«K:«Lfc»HBT*>4. 

[03 0] ^te^©ll(ODRAM(OSii|*S(D-M^ 

xajmi-^L/c^^T'&So 

[03 1] HaSOJgJfi 1 <DDR AM£>»jfi^j£<0 — 0J& 
Iilt^ Lfc»r®0-eS>5o 

[03 2] HJfi^Jgffi l<ODRAMO»5S^«fe^ — 
xa«S(-^bfcWr®0-C**>5, 

[03 3] mifc<nmmi<DDRAM<Dm&J7&:C0 — m$: 
xaWf-^UfcWr®0-T?*>-5« 

[034] mm^mm 1 codr AMwiius^- 
xai«t-^ufcWr®0-e*>-5o 

[03 5] mifc<DmWi 1 <DDR AM(DMit*i£(D — 
xai«^^Ufc»rffi0^&'5 o 

[03 6] HjSfe<7>?gJB 1 ^DR AM(7)Mi|^c7)- 
Itlll^ Lfc«r®0T*S>So 

[037] mm co mm 1 ^dram^m^^w-^j^ 

[0 3 8] HS^)Jgi 1 (iODR AMO»igJiSfeO-W* 
lSKSC^tfc»rSiatS)5, 

[039] mm^mm i^dram<^m^^-m^ 
xaittii-^ ifcwir^a, 

[04 0] JHS<Z)JgflB 1 (DDR AMtD^ig^^OD — 

[04-1] H*0)?K|fi 1 <^DR AM<0»3S^ft^ — W4: 
X a MI f L fc Bfr ® 0 T £> 6 o 

[04 2] 3gJfc<Z)7gffi 1 <DDR AM<D^mj5fe<D — M% 
xaWg^^Lfc^®0X-fc5 CJ 

[04 3] ^(O^Si 1 CODR AM^®iig*fc^te^W 

*xaie^LfcWB0-?s>6 o 

[04 4] *SStO^|B 1 ODRAM^lK5g*teOte<?5« 
SrXaiW(il^Lfc»T®0T-*>'5« 

[04 5] HjfifcOJgflg l <^DR AM(D£Siig;£-?£(D$ (bi- 
te <D#'J £r xaifiJC^ L fc^T®0 "C*> 5o 

[04 6] SIlfiOJgIB 1 CODR AMCDM&JfmvZ hiC 
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[04 7] JMfe£)JKffil (^DRAM^Sg^W^ (biz 

te^«*xmi«fc^ UfcWrBffia-Cfc-5c 

[B48] IS^g2©DRAM^> ; ey7HMA 
R Y (O - §15 £ L ¥® ID T?*> 5 0 

[13 4 9] gffico^la^DRAMgia^^^ey i?vU<D 
fflS^t JSiZZIsJaSro — »l:o^r^ LfcttfrffiH-efc 9 , 0 
4 8 (C^it5C-Ci^^T®^7f:-r o 

[05 0] HJ£^)?gJS2 0DRAMffl*SO^^y^yK^ 

las^two^x^LfcBfffiia-e*) <9 , (a) <iia 4 8n*3 
rt&A- Ammmz, (m f30 4 s n^t^D-D^ 

$rffi£, (c) fi0 4 8H*3tt-5B-BilSWrffi*^-ro 
[05 1] ^^)^12(7)DRAM(7)K^^- 0}* 

xsngd^Lfc^pffiia-efcSo 

[05 2] Hft(0?gffi2(ODRAM^f4jg^ife^ — 
XSWt^LfcWffiH-C*><5o 
[05 3] |IS6O?gje2<0DRAM^§S[ag*ft^--^J* 

xaie(i^Lfe¥®ia-c*>eo 

[05 4] ^l^fl2(DDRAMWfig^^- 01J£ 
XS«H(l^Ufc»rffiia'e*>5o 

[05 5] M1fo<OJ&mi2<DDRAM<ogSlj&JjW;<D — m& 
XSIW*i^Lfc¥®ElT*)-5 0 

[05 6] |i*(0?gffi2(7)DRAM<?D»ag*ife<0 — 

[05 7] US^Jgfi 2 WD R AM©jK5S*iSfe^-«il4: 
[05 8] MM(OmM 2(^)DRAM(7)iig*^- flf* 

[05 9] |t*6(^?B«B2(7)DRAM^«iii^ffiO— 
XSI©{C^Ufc»rffi0T**)6o 

[06 0] H^^l2^DRAM^ig^(D-M^ 
xam K ^ L fc ¥® 0 -c £> 5 o 

[06 1] Ii(Dll3^DRAM«^^'y7>YMA 

[06 2] M1&<DmWi 3©DRAMi«^y ir/i^co 

6 i {c^n^c-cmmm^^'to 

[06 3] Mfo<DJ&1&3<DDRAM&i$<Z)M*})1:/U<D 
SB^(wO^T^L^:»rffi0t?*>!9, (a) liB6 
*+3 A- A^^FrS^r. (b) 120 6 1 (C&tt <5 D - DiH 
W®*, (c) f*0 1 6t;ii3tt*B-B»»rffi&;^i\ 

[06 4] H4^«3^)DR AM^Kit^&^-F'J^: 
xm«K^Lfc¥®ia-C3!>"5o 

[06 5] Ite^i3^DRAM£DHg^-f^ 

xa«I*c^UfcBrffi0-Cfc-5o 

[06 6] Hffi<D7gffi3<Z>DRAM<a»ig:*Fffi£> — «* 
XSMB ^ L'fc ¥ s 0 -e *> 6 „ 

[06 7] ISft^?gffi3(ODRAMO»ig*«feW — «Sr 
XSNHH^UfcWrffiET-fc-So 

[06 8] HJ6^?g<l8 3^)DRAM<Ol!i5g^ffiW— ««: 
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xa«ill^Ufc»rffi0-C*>S o 

[06 9] |ltt<OJgffi3<75DRAM<75jH5g^Jfe^ — 
xai«fl^UfcWrffi0T**)6. 

[07 0] #$S9!tf>$ 6lwte^lt^ft-efc5DRA 

[071] *3SM^$ 6ilte<OHlfi^Jgffi-C*>SDR A 
[07 2] «fiBffi»itt7L(Oipx±<ORjBS:lftM-r-5fe 

[«#0>tt9i] 
1 

ia *m»mr 
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